
Supplementary Information 
 

Isolation and identification of novel selective antitumor 
constituents, sidrin and sidroside, from Zizyphus spina-christi. 

 
 

 

Figure 1s. Extraction and isolation scheme of sidrin and sidroside. CC, column chromatography; 
HPLC, High-performance liquid chromatography; ODS, octadecylsilane. 
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Figure  s. Thin-layer chromatograms of sugar hydrolysate of sidroside  ith standard sugars. A. 
Using  H l   H  H H             ; B. Using  H    H         .  etention factors for L-ara inose, 
L- hamnose, and D-glucose are  .  ,  .  , and  .  , respecti ely. 
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Figure  s.  egati e high resolution FAB- S spectrum of sidrin. 
  



 

Figure  s. Infrared spectrum of sidrin. 
  

 
 
 
 

 

 
 
 
 

 

 
 
 
 

 

 
 
 
 

 

 
 
 
 

  
 
 
 

 

 
 
 
 

 

 
 
 

  
 
 
 

 



 

Figure  s.  H-          Hz,   S -d6  spectrum of sidrin    -β-hydroxy-lup-      -ene- , -β-
epoxy-  - car oxylate . a, alpha; b,  eta; DMSO, dimethyl sulfoxide; H, hydrogen proton  onded to 
the related car on atom; Me, methyl group  onded to the related car on atom; n, car on atom 
num ers; OH, hydroxyl group  onded to the related car on atom. 
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Figure 6s.    -          Hz,   S -d6  spectrum of sidrin sho ing the num er of each car on 
atom.  

 ote  Arro  colors and styles ha e no speci c indication other than trac ing facilitation. 
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Figure 7s.  E T           Hz,   S -d6  spectrum of sidrin sho ing the related num ers of all 
protonated car on atoms. 
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Figure 8s. H B  spectrum of sidrin. H, hydrogen proton  onded to the related car on atom; n, the 
num er of the related car on atom. 

 ote  Arro  colors and styles ha e no speci c indication other than trac ing facilitation. 
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Figure 9s. H Q  spectrum of Sidrin. H, hydrogen proton  onded to the related car on atom; n, 
the num er of the related car on atom. 

 ote  Arro  colors and styles ha e no speci c indication other than trac ing facilitation. 
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Figure 10s.  H- H   SY spectrum of sidrin. b,  eta; DMSO, dimethyl sulfoxide; H, hydrogen proton 
 onded to the related car on atom; Me, methyl group  onded to the related car on atom; n, the 
num er of the related car on atom. 

 ote  Arro  colors and styles ha e no speci c indication other than trac ing facilitation. 
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Figure 11s.  ositi e high resolution FAB- S spectrum of sidroside. 
  



 

Figure 1 s.  H-          Hz,   S -d6  spectrum of sidroside   -O-β- -glucopyranosyl-  -  -α- -
ara inopyranosyl-juju ogenin-  -O-α- -rhamnopyranoside . DMSO, dimethyl sulfoxide; H, 
hydrogen proton  onded to the related car on atom; Me, methyl group  onded to the related 
car on atom; n, the num er of the related car on atom in the juju ogenin nucleus; n’, the num er 
of the car on atom in ara inose moiety; n’’, the num er of the car on atom in glucose moiety; 
n’’’, the num er of the car on atom in rhamnose moiety. 
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Figure 1 s.    -          Hz,   S -d6  spectrum of sidroside. DMSO, dimethyl sulfoxide; Me, 
methyl group  onded to the related car on atom; n, the num er of the car on atom in the 
juju ogenin nucleus; n’, the num er of the car on atom in ara inose moiety; n’’, the num er of 
the car on atom in glucose moiety; n’’’, the num er of the car on atom in rhamnose moiety. 
  

11 

6’’’ 
(Me) 

6 

18 (Me) 

 7 (Me) 

19 
(Me) 

 6 (Me) 

  

 8 (Me) 

1  

 1 (Me) 

7 

1  

1  

8 

10 

   

  
9 

1    

   

6’’ 

 ’ 

 ’’’ 

 0 

 ’ 

 0 

      

16 

  

1’’’ 

1’’ 

1’ 

 ’ 

 ’ 

 ’’’ 

 ’’ 

 ’’ 

 ’’’ 

 ’’ 

1 

 9 
(Me) 

DMSO 

17 

Juju ogenin nucleus 

Glucose moiety 

Ara inose moiety 

 hamnose moiety 

 ’’’ 

 ’’ 



 

Figure 1 s.  E T           Hz,   S -d6  spectrum of sidroside. DMSO, dimethyl sulfoxide; Me, 
methyl group  onded to the related car on atom; n, the num er of the car on atom in the 
juju ogenin nucleus; n’, the num er of the car on atom in ara inose moiety; n’’, the num er of 
the car on atom in glucose moiety; n’’’, the num er of the car on atom in rhamnose moiety. 
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Figure 1 s.  H- H   SY spectrum of sidroside. H, hydrogen proton  onded to the related car on 
atom; Me, methyl group  onded to the related car on atom; n, the num er of the car on atom in 
the juju ogenin nucleus;  n’’’, the num er of car on atom in rhamnose moiety. 
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Figure 16s. H Q  spectrum of sidroside. H, hydrogen proton  onded to the related car on atom; 
n, the num er of the car on atom in the juju ogenin nucleus; n’, the num er of the car on atom 
in ara inose moiety; n’’, the num er of the car on atom in glucose moiety; n’’’, the num er of the 
car on atom in rhamnose moiety. 
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Figure 17s. H B  spectrum of sidroside. H, hydrogen proton  onded to the related car on atom; 
Me, methyl group  onded to the related car on atom; n, the num er of the car on atom in the 
juju ogenin nucleus; n’, the num er of the car on atom in ara inose moiety; n’’, the num er of 
the car on atom in glucose moiety; n’’’, the num er of the car on atom in rhamnose moiety.  
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Table 1s. The cytotoxicity of sidrin against the    human cancer cell lines performed at the 
 ational  ancer Institute  USA . 
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 ational  ancer Institute  USA . 

 
 


